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(54) A TNF homologue, TL5 

(57) TL5 polypeptides and polynucleotides and 
methods for producing such polypeptides by recom- 
binant techniques are disclosed. Also disclosed are 
methods for utilizing TL5 polypeptides and polynucle- 
otides in the design of protocols for the treatment of 
chronic and acute inflammation, arthritis, septicemia, 



autoimmune diseases (e.g., inflammatory bowel dis- 
ease, psoriasis), transplant rejection, graft vs. host dis- 
ease, infection, stroke, ischemia, acute respiratory dis- 
ease syndrome, restenosis, brain injury, AIDS, Bone 
diseases, cancer (e.g., lymphoproliferative disorders), 
atherosclerosis, and Alzheimers disease, among oth- 
ers, and diagnostic assays for such conditions. 
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Description 

This application claims the benefit of U.S. Provisional Application No: 60/041 ,797, filed April 2, 1 997. 
5 FIELD OF INVENTION 

This invention relates to newly identified polynucleotides, polypeptides encoded by them and to the use of such 
polynucleotides and polypeptides, and to their production. More particularly, the polynucleotides and polypeptides of 
the present invention relate to TNF family, hereinafter referred to as TL5. The invention also relates to inhibiting or 
10 activating the action of such polynucleotides and polypeptides. 

BACKGROUND OF THE INVENTION 
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Many biological actions, for instance, response to certain stimuli and natural biological processes, are controlled 
by factors, such as cytokines. Many cytokines act through receptors by engaging the receptor and producing an intra- 
cellular response. 

For example, tumor necrosis factors (TNF) alpha and beta are cytokines which act through TNF receptors to 
regulate numerous biological processe S! including protection against infection and induction of shock and inflammatory 
disease. The TNF molecules belong to the "TNF-ligand' superfamily, and act together with their receptors or counter- 
ligands, the TNF-receptor" superfamily. So far, nine members of the TNF ligand superfamily have been identified and 
ten members of the TNF-receptor superfamily have been characterized. 

Among the ligands there are included are TNF-a, lymphotoxin-a (LT-a, also known as TNF-p) LT-p (found in 
complex heterotrimer LT-cx2-p). FasL, CD40L, CD27L, CD30L, 4-1 BBL, OX40L and TRAIL. The superfamily of TNF 
receptors includes the P 55TNF receptor, p75TNF receptor, TNF receptor-related protein, FAS antigen or APO-1 , CD40, 
CD27, CD30, 4-1 BB, OX40, low affinity p75 and NGF-receptor (Meager, A., Biologicals, 22:291-295(1994)). 

Many members of the TNF-ligand superfamily are expressed by activated T-cells, implying that they are necessary 
for T-cell interactions with other cell types which underlie cell ontogeny and functions. (Meager, A., supra). 

Considerable insight into the essential functions of several members of the TNF family has been gained from the 
identification and creation of mutants that abolish the expression of these proteins. For example, naturally occurring 
mutations in the FAS antigen and its ligand cause lymphoprol iterative disease (Watanabe-Fukunaga, R. et al., Nature 
356:314 (1992)), perhaps reflecting a failure of programmed cell death. Mutations of the CD40 ligand cause an X- 
linked immunodeficiency state characterized by high levels of immunoglubulin M and low levels of immunoglobulin G 
in plasma, indicating laulty T-cell-dependent B-cell activation (Allen, R.C. et al., Science 259:990 (1993)). Targeted 
mutations of the low affinity nerve growth factor receptor cause a disorder characterized by faulty sensory innovation 
3£ of peripheral structures (Lee, K.F. et al, Cell 69:737 (1 992)). 

TNF and LT-a are capable of binding to two TNF receptors (the 55- and 75-kd TNF receptors). A large number of 
biological effects elicited by TNF and LT-a. acting through their receptors, include hemorrhagic necrosis of transplanted 
tumors, cytotoxicity, a role in endotoxic shock, inflammation, immunoregulation, proliferation and anti-viral responses 
as well as protection against the deleterious effects of ionizing radiation. TNF and LT-a are involved in the pathogenesis 
40 of a wide range of diseases, including endotoxic shock, cerebral malaria, tumors, autoimmuine disease AIDS and 
graft-host rejection (Beutler, B. and Von Huffel, C, Science 264:667-668 (1 994)). Mutations in the p55 Receptor cause 
increased susceptibility to microbial infection. 

Moreover, an about 80 amino acid domain near the C-terminus of TNFR1 (P55) and Fas was reported as the 
"death domain," which is responsible for transducing signals for programmed cell death (Tartaglia et al., Cell 74:845 
45 (1993)). 

The effects of TNF family ligands and TNF family receptors are varied and influence numerous functions both 
normal and abnormal, in the biological processes of the mammalian system. There is a clear need, therefore for 
identification and characterization of such receptors and ligands that influence biological activity, both normally and in 
disease slates. In particular, there is a need to isolate and characterize novel members of the TNF family. 

This indicates that the TNF family has an established, proven history as therapeutic targets. Clearly there is a need 
for identification and characterization of further members of TNF family which can play a role in preventing, ameliorating 
or correcting dysfunctions or diseases, including, but not limited to, chronic and acute inflammation, arthritis, septicemia 
autoimmune diseases (e.g., inflammatory bowel disease, psoriasis), transplant rejection, graft vs. host disease, infec- 
tion, stroke, ischemia, acute respiratory disease syndrome, restenosis, brain injury, AIDS, Bone diseases, cancer (e. 
g.. lymphoproliferative disorders), atherosclerosis, and Alzheimers disease. 
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SUMMARY OF THE INVENTION 
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In one aspect, the invention relates to TL5 polypeptides and recombinant materials and methods for their produc- 
tion. Another aspect of the invention relates to methods for using such TL5 polypeptides and polynucleotides Such 
uses include the treatment of chronic and acute inflammation, arthritis, septicemia, autoimmune diseases (e g inflam- 
matory bowel disease, psoriasis), transplant rejection, graft vs. host disease, infection, stroke, ischemia acute respi- 

T^^x!^^ r9Sten0 H IS ' bra ' n ^ A,DS ' B ° ne diSeaS6S * CanC6r (6 - 9 " 'ymphoproliferative disorders),, 
atherosclerosis, and Alzheimers disease, among others. In still another aspect, the invention relates to methods to 

ISZ^^^T^^^ mateHa,S Pr ° Vlded by the lnVenti ° n ' and lreatin 9 conditions associated with 
TL5 imbatance with the identified compounds. Yet another aspect of the invention relates to diagnostic assays for 
detecting diseases associated with inappropriate TL5 activity or levels. 



DESCRIPTION OF THE INVENTION 
1£ Definitions 



The following definitions are provided to facilitate understanding of certain terms used frequently herein 
TLB refers, among others, generally to a polypeptide having the amino acid sequence set forth in SEQ ID NO 2 
or an allelic variant thereof. 

"TL5 activity or TL5 polypeptide activity- or "biological activity of the TL5 or TL5 polypeptide" refers to the metabolic 

und^i^ TL f r' Ud,n9 SlmHar aCtiVitiGS ° r impr ° Ved -tivitiesorThese activities 

undesirable side-effects. Also included are antigenic and immunogenic activities of said TL5 

thor Zl" 5 9 H/ ne l referS t0 ! po| y nuc,eotide navln 9 the nucleotide sequence set forth in SEQ ID NO: 1 or allelic variants 
thereof and/or their complements. ,H * 

antib'o^T^^^^ 

antibodies as well as Fab fragments, mcludmg the products of an Fab or other immunoglobulin expression library 

occ^tTl T a K er6d K by ha0d ° f man * ,r ° m ,h6 na,Ural Sta,e '« an " iso,ated " composition or substance 
occurs n nature, ,t has been changed or removed from its original environment, or both. For example, a polynucleotide 
o a Peptide naturally present in a living animal is not "isolated." but the same polynucleotide or peptide sep . 
arated from the coexisting materials of its natural stale is "isolated", as the term is employed herein 
RM4 ^KHif """trr 9 ^!? ,0 ^ P o| y ribonucle ° 1iae °r polydeoxribonucleotide. which may be unmodified 

qmj that ^ m ° d " led f RNA | or ' "Polynucleotides" include, without limitation single- and double-stranded DNA 
DMA that is a mixture of s.ngle- and double-stranded regions, single- and double-stranded RNA and RNA that is 

or m rr »' a H V b T ,rande d re9i ° nS ' hybrld ^'^^^DNAarulRKMVth-m^^S^i 
or more typically, double-stranded or a mixture of single- and double-stranded regions. In addition "polynucleotide" 

?nZ o°r RNA 8 ,ran , ' re9i ° nS C ° mPriSin9 RNA " ° NA " b ° ,h RNA and DNA - Th ° *™ Polynucleotide^^ Sdt 
other relent -M hTh?^ "T! ^ ° NAs °' RNAs wi,h backbones modified for stability orfor 

n S T k k d6 ' '° r eXamP ' e ' ,rity ' ated ° ases and unusual bases such «s inosine A variety 

of mod, .cations has been made to DNA and RNA; thus, "polynucleotide" embraces chemica.ly. en 2 ymatica II /or S- 

RNA chLT T ° f p0ly , nUCle ° ,ideS aS f ° und nalur.. as we., as the chemica. forms of DNA and 

to as 9 ' "Polynucleotide" also embraces re,a.ive.y short polynuc.eotides, often referred 

"Polypeptide" refers to any peptide or protein comprising two or more amino acids joined lo each other by peptide 
bonds or mod.f.ed peptide bonds, i.e., peptide isosteres. "Polypeptide" refers to both short chains, c Z £££ 
to as peptides, oligopeptides or oligomers, and to longer chains, generally referred to as proteins. Polype id ^ may 
S J«haTh ° ^t S ? ,hef ,han 20 9 ene " encoded a™° ^ids. "Polypeptides" include amino acid sequences mod 
^ J na,U ; al pr rt OCeSS ! S ' SUCh 85 Po st1r anslational processing, or by chemical modification techniques whfch 
are well known ,n the art. Such modifications are well described in basic texts and in more detailed monographs as 
nllhon^th ° IUm ! n ° US r f earch lilera,ure Modifications can occur anywhere in a polypeptide, including the peptide 
backbone, the ammo acid s.de-cha.ns and the amino or carboxyl termini. It will be appreciated that the same Woe ol 

222?" "V-"""* " S3me " Vary,n9 d69re6S * S6Veral Srt6S in 3 9 iven P^!l A so. a g^en 
polypeptide may conta.n many types of modifications. Polypeptides may be branched as a result of ubiquitina ion and 

£Z,ITi r T " W,1hOU, CyC ' iC ' bfanched and branched <* clic Polypeptides may resuT £n 

posttransla ^n natural processes or may be made by synthetic methods. Modifications include ace.yialion, acy a on 
ADP-nbosylat.on, am.dat.on. covalent attachment of flavin, covalent attachment of a heme moiety, covalent attachment 

l^ESSST deriV , a,iVG ' C ° Valent a,laChmenl °' 3 ' ipid ° r lipid derivativ ^ cova, -« attachmen of pho - 

photidylinositol, cross-link.ng, cychzation, disulfide bond formation, demethylation, formation of covalent cross-links 

formation of cystine, format-on of pyroglutamate, formyla.ion, gamma-carboxvlation. glycosylate. DPI anchor forma 
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.. nyristoylation, oxidation, proteolytic processingipnosi: 
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tion, hydroxylation, iodination, methylanofT; myristoylation, oxidation, proteolytic processing, phosphorylation, prenyla- 
tion, racemization, selenoylation, sulfation, transfer-RNA mediated addition of amino acids to proteins such as argi- 
nylation, and ubiquitination. See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 2nd 
Ed., T E. Creighton, W. H. Freeman and Company, New York, 1993 and Wold, R, Posttranslational Protein Modifica- 
5 tions: Perspectives and Prospects, pgs. 1 -1 2 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, 
B. C. Johnson, Ed., Academic Press, New York, 1 9B3; Seifter eta!., "Analysis for protein modifications and nonprotein 
cofactors", Meth Enzymoi (1990) 182:626-646 and Rattan et a/., "Protein Synthesis: Posttranslational Modifications 
and Aging", Ann NY Acad Sci (1 992) 663:48-62. 

"variant" as the term is used herein, is a polynucleotide or polypeptide that differs from a reference polynucleotide 
10 or polypeptide respectively, but retains essential properties. A typical variant of a polynucleotide differs in nucleotide 
sequence from another, reference polynucleotide. Changes in the nucleotide sequence of the variant may or may not 
alter the amino acid sequence of a polypeptide encoded by the reference polynucleotide. Nucleotide changes may 
result in amino acid substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by the ref- 
erence sequence, as discussed below. A typical variant of a polypeptide differs in amino acid sequence from another, 
is reference polypeptide. Generally, differences are limited so that the sequences of the reference polypeptide and the 
variant are closely similar overall and, in many regions, identical. A variant and reference polypeptide may differ in 
amino acid sequence by one or more substitutions, additions, deletions in any combination. A substituted or inserted 
amino acid residue may or may not be one encoded by the genetic code. A variant of a polynucleotide or polypeptide 
may be a naturally occurring such as an allelic variant, or it may be a variant that is not known to occur naturally. Non- 
nalurally occurring variants of polynucleotides and polypeptides may be made by mutagenesis techniques or by direct 
synthesis. 

"Identity" is a measure of the identity of nucleotide sequences or amino acid sequences. In general, the sequences 
are aligned so that the highest order match is obtained. "Identity" perse has an art-recognized meaning and can be 
calculated using publishedtechniques. See, e.g.: (COMPUTATIONAL MOLECULAR BIOLOGY, Lesk, A.M., ed., Oxford 
25 University Press,. New York, 1988; BIOCOMPUTING: INFORMATICS AND GENOME PROJECTS, Smith, D.W., ed., 
Academic Press, New York, 1993; COMPUTER ANALYSIS OF SEQUENCE DATA, PART I, Griffin, A.M., and Griffin! 
H.G., eds., Humana Press, New Jersey, 1994: SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY, von Heinje, G., 
Academic Press, 1 987; and SEQUENCE ANALYSIS PR! MER, Gribskov, M. and Devereux, J., eds., M Stockton Press] 
New York, 1 991 ). While there exist a number of methods to measure identity between two polynucleotide or polypeptide 
sequences, the term "identity" is well known to skilled artisans (Carillo, H., and Lipton, D. t SI AM J Applied Math (1 988) 
48:1073). Methods commonly employed to determine identity or similarity between two sequences include, but are not 
limited to, those disclosed in Guide to Huge Computers, Martin J. Bishop, ed., Academic Press, San Diego, 1 994, and 
Carillo, K, and Lipton, D., SI AM J Applied Math (1988) 48:1073. Methods to determine identity and similarity are 
codified in computer programs. Prelerred computer program methods to determine identity and similarity between two 
sequences include, but are not limited to, GCS program package (Devereux, J., et al, Nucleic Acids Research (1984) 
12(1):387), BLASTP, BLASTN, FASTA (Atschul, S.F. et al., J Molec Biol (1 990) 21 5:403). 

As an illustration, by a polynucleotide having a nucleotide sequence having at least, for example, 95% "identity" 
to a reference nucleotide sequence of SEQ ID NO: 1 is intended that the nucleotide sequence of the polynucleotide 
is identical to the reference sequence except that the polynucleotide sequence may include up to five point mutations 
per each 100 nucleotides of the reference nucleotide sequence of SEQ ID NO: 1. In other words, to obtain a polynu- 
cleotide having a nucleotide sequence at least 95% identical to a reference nucleotide sequence, up to 5% of the 
nucleotides in the reference sequence may be deleted or substituted with another nucleotide, or a number of nucleotides 
up to 5% of the total nucleotides in the reference sequence may be inserted into the reference sequence. These 
mutations of the reference sequence may occur at the 5 or 3 terminal positions of the reference nucleotide sequence 
or anywhere between those terminal positions, interspersed either individually among nucleotides in the relerence 
sequence or in one or more contiguous groups within the reference sequence. 

Similarly, by a polypeptide having an amino acid sequence having at least, tor example, 95% "identity" to a refer- 
ence amino acid sequence of SEQ ID NO:2 is intended that the amino acid sequence of the polypeptide is identical 
to the reference sequence except that the polypeptide sequence may include up to five amino acid alterations per each 
100 amino acids of the reference amino acid of SEQ ID NO: 2. In other words, to obtain a polypeptide having an amino 
acid sequence at least 95% identical to a reference amino acid sequence, up to 5% of the amino acid residues in the 
reference sequence may be deleted or substituted with another amino acid, or a number of amino acids up to 5% of 
the total amino acid residues in the reference sequence may be inserted into the reference sequence. These alterations 
of the reference sequence may occur at the amino or carboxy terminal positions of the reference amino acid sequence 
or anywhere between those terminal positions, interspersed either individually among residues in the reference se- 
quence or in one or more contiguous groups within the reference sequence. 
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Polypeptides of the Invention 

In one aspect, the present invention relates to TL5 polypeptides (or TL5 proteins) . The TL5 polypeptides include 
the polypeptide of SEQ ID NOS:2 and 4; as well as polypeptides comprising the amino acid sequence of SEQ ID NO- 
2; and polypeptides comprising the amino acid sequence which have at least 60% identity to that of SEQ ID N02 over 
its entire length, and still more preferably at least 90% identity, and even still more preferably at least 95% identity to 
SEQ ID NO: 2. Furthermore, those with at least 97-99% are highly preferred. Also included within TL5 polypeptides 
are polypeptides having the amino acid sequence which have at least 80% identity to the polypeptide having the amino 
acid sequence of SEQ ID NO:2 over its entire length, and still more preferably at least 90% identity, and still more 
preferably at least 95% identity to SEQ ID NO:2. Furthermore, those with at least 97-99% are highly preferred Pref- 
erably TL5 polypeptide exhibit at least one biological activity of TL5. 

The TL5 polypeptides may be in the form of the "mature" protein or may be a part of a larger protein such as a 
fusion protein. It is often advantageous to include an additional amino acid sequence which contains secretory or leader 
sequences, pro-sequences i sequences which aid in purification such as multiple histidine residues, or an additional 
sequence for stability during recombinant production. 

Fragments of the TL5 polypeptides are also included in the invention. A fragment is a polypeptide having an amino 
acid sequence that entirely is the same as part, but not all, of the amino acid sequence of the aforementioned TL5 
polypeptides. As with TL5 polypeptides, fragments may be "free-standing," or comprised within a larger polypeptide 
of which they form a part or region, most preferably as a single continuous region. Representative examples of polypep- 
tide fragments of the invention, include, for example, fragments from about amino acid number 1-20, 21-40 41-60 
61-80, 81-100, and 101 to the end of TL5 polypeptide. In this context "about" includes the particularly" recited ranges 
larger or smaller by several, 5, 4, 3, 2 or 1 amino acid at either extreme or at both extremes. 

Preferred fragments include, for example, truncation polypeptides having the amino acid sequence of TL5 polypep- 
tides, except for deletion of a continuous series of residues that includes the amino terminus, or a continuous series 
of residues that includes the carboxyl terminus or deletion of two continuous series of residues, one including the amino 
terminus and one including the carboxyl terminus. Also preferred are fragments characterized by structural or functional 
attributes such as fragments that comprise alpha-helix and alpha-helix forming regions, beta-sheet and beta-sheet- 
forming regions, turn and turn-forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic regions 
alpha amphipathic regions, beta amphipathic regions, flexible regions, surface-forming regions, substrate binding re- 
gion, and h.gh antigenic index regions. Other preferred fragments are biologically active fragments. Biologically active 
fragments are those that mediate TL5 activity, including those with a similar activity or an improved activity or with a 
decreased undesirable activity. Also included are those that are antigenic or immunogenic in an animal, especially in 
a human. " * 

Preferably, all of these polypeptide fragments retain the biological activity of the TL5, including antigenic activity. 
Among the most preferred fragment is that having the amino acid sequence of SEQ ID NO. 4 Variants of the defined 
sequence and fragments also form part of the present invention. Preferred variants are those that vary from the referents 
by conservative amino acid substitutions - i.e.. those that substitute a residue with another of like characteristics 
Typical such substitutions are among Ala. Val. Leu and He; among Ser and Thr; among the acidic residues Asp and 
Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues Phe and Tyr Particularly 
40 preferred are variants in which several. 5-10. 1-5, or 1-2 amino acids are substituted, deleted, or added in any combi- 
nation. ' 

The TL5 polypeptides of the invention can be prepared in any suitable manner. Such polypeptides include isolated 
naturally occurring polypeptides, recombinantly produced polypeptides, synthetically produced polypeptides or 
po ypeptides produced by a combination of these methods. Means for preparing such polypeptides are well understood 
45 in the art. 
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Another aspect of the invention relates to TL5 polynucleotides. TL5 polynucleotides include isolated polynucle- 
otides wh ich encode the TL5 polypeptides and fragments, and polynucleotides closely related thereto. More specifically 

Polynucleotide of the invention include a polynucleotide comprising the nucleotide sequence contained in SEQ ID 
NO: 1 encoding a TL5 polypeptide of SEQ ID NO: 2, and polynucleotides having the particular sequences of SEQ ID 
onof -l and 3 TL5 P o| y nucleot,des further inc ' uc, e a polynucleotide comprising a nucleotide sequence that has at least 
80 /o identity over its entire length to a nucleotide sequence encoding the TL5 polypeptide of SEQ ID NO 2 and a 
polynucleotide comprising a nucleotide sequence that is at least 80% identical to that of SEQ ID NO 1 over its entire 
length. In this regard, polynucleotides at least 90% identical are particularly preferred, and those with at least 95% are 
especially preferred. Furthermore, those with at least 97% are highly preferred and those with at least 98-99% are 
most highly preferred : with at least 99% being the most preferred. Also included under TL5 polynucleotides are a 
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which a,, complement,, lo such TL5 polynpcl.cictep "°" a ' S ° prOV ' des "°*™«M~tlo~ 

numhe,, 54 ,o ,006) enccding a pdypapM. ZTTmh. S o( SE i B Mn" 2 ^ " " a "" < '"' Cte ° ,IC ' e 

otides, and their utility is obvious to anyone skilled I in 2 . art homologous polypepfdes and po.ynucl e . 



XaMsA 1 



1 CACGAGAAAA TTCAGGATAA CTCTCCTGAG GGGTGAGCCA AGCCCTGCCa" 



51 



TGTAGTGCAC GCAGGACATC AACAAACACA GATAACAGGA 



AATGATCCAT 



101 TCCCTGTGGT CACTTATTCT AAAGGCCCCA ACCTTCAAAG TTCAAGTAGT 

151 GATATGGATG ACTCCACAGA AAGGGAGCAG TCACGCCTTA CTTCTTGCCT 

201 TAAGAAAAGA GAAGAAATGA AACTGAAGGA GTGTGTTTCC ATCCTCCCAC 

251 GGAAGGAAAG CCCCTCTGTC CGATCCTCCA AAGACGGAAA GCTGCTGGCT 

3 01 GCAACCTTGC TGCTGGCACT GCTGTCTTGC TGCCTCACGG TGGTGTCTTT 

3 51 CTACCAGGTG GCCGCCCTGC AAGGGGACCT GGCCAGCCTC CGGGCAGAGC 

4 01 TGCAGGGCCA CCACGCGGAG AAGCTGCCAG CAGGAGCAGG AGCCCCCAAG 
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4 51 GCCGGCCTGG AGGAAGCTCC AGCTGTCACC GCGGGACTGA AAATCTTTGa' 
501 ACCACCAGCT CCAGGAGAAG GCAACTCCAG TCAGAACAGC AGAAATAAGC 
551 GTGCCGTTCA GGGTC CAGAA GAAACAGTCA CTCAAGACTG CTTGCAACTG 
SOI ATTGCAGACA GTGAAACACC AACTATACAA AAAGGATCTT ACACATTTGT 
551 TCCATGGCTT CTCAGCTTTA AAAGGGGAAG TGCCCTAGAA GAAAAAGAGA 
701 ATAAAATATT GGTCAAAGAA ACTGGTTACT TTTTTATATA TGGTCAgGTT 

7 51 TTATATACTG ATAAGACCTA CGCCATGGGA CATCTAATTC AGAGGAAGAA 

8 01 GGTCCATGTC TTTGGGGATG AATTGAGTCT GGTGACTTTG TTTCGATGTA 

8 51 TTCAAAATAT GCCTGAAACA CTACCCAATA ATTCCTGCTA TTCAGCTGGC 

9 01 ATTGCAAAAC TGGAAGAAGG AGATGAACTC CAACTTGCAA TACCAAGAGA 
951 AAATGCACAA ATATCACTGG ATGGAGATGT CACATTTTTT GGTGCATTGA 

10 01 AACTGCTGTG ACCTACTTAC ACCATGTCTG TAGCTATTTT CCTCCCTTTC 
1051 TCTGTACCTC TAAGAAGAAA GAATCTAACT GAAAATACCA AAA 



A nucleotide sequence of a human TL5 (SEQ ID NO: 1). 
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1 MDDSTEREQS RLTSCLKKRE EMKLKECVS I LPRKESPSVR SSKDGKLLAA 
51 TLLLALLSCC LTWSFYQVA ALQGDLASLR AELQGHHAEK LPAGAGAPKA 



101 



151 



3LEEAPAVTA GLKIFEPPAP GEGNSSQNSR KKRAVQGPEE TVTQDCLQLI 
ADSBTPTIQK GSYTFVPWLL SFKRGSALEE KENKILVKET GYFFIYGQVL 



201 YTDKTYAMGH LIQRKKVHVF GDELSLVTLF RCIQNMPETL PNNSCYSAGI 
2 51 AKLEEGDELQ LAIPRENAQI SLDGDVTFPG ALKLL 



An amino acid sequence of a human TL5 (SEQ ID NO: 2).' 



tag (EST) analysis (Adams, M.D., et al Science (19 JSim C °^^ fd bloc f" sln 9 ,he ex P res «d sequence 
fiQO ROyl , A . ' ' 1 oc/ence pyyu ^52.1651-1656 Adams, M.D ef a/ Nature M QQ9^ 

g — i -TTtB—" 

locu lu NU - J ' encoding the amino acid sequence ol Table 4 (SEQ ID NO. 4). 



XafaljLl 1 

1 GGGAGAAGGC AACTCCAGTC AGAACAGCAG AAATAAGCGT GCCOTTCAQo" 
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51 GTCCAGAAGA AACAGGATCT TACGAGACAT TTGTTCCATG GCTTCTCAGc" 
101 TTTAAAAGGG GAAGTGCCCT AGAAGAAAAA GAGAATAAAA TATTGGTCAA 
151 AGAAACTGGT TACTTTTTTA TATATGGTCA GGTTTTATAT ACTGATAAGA 
201 CCTACGCCAT GGGACATCTA ATTCAGAGGA AGAAGGTCCA TGTCTTTGGG 
251 GATGAATTGA GTCTGGTGAC TTTGTTTCGA TGTATTCAAA ATATGCCTGA 
301 AACACTACCC AATAATTCCT GCTATTCAGC TGGCATTGCA AAACTGGAAG 
351 AAGGAGATGA ACTCCAACTT GCAATACCAA GAGAAAATGC ACAAATATCA 
401 CTGGATGGAG ATGTCACATT TTTTGGTGCA TTGAAACTGC TGTGACCTAC 
451 TTACACCATG TCTGTAGCTA TTTTCCTCCC TTTCTCTGTA CCTCTAAGAA 
501 GAAAGAATCT AACTGAAAAT ACCAAAAAAA 



45 



so 



55 



A partial nucleotide sequence of a human TL5 (SEQ ID NO: 3). 




Table 4 d 




1 GEGNSSQNSR NKRAVQGPEE TGSYETFVPW LLSFKRGSAL 


EEKENKILVK 


51 ETGYFFIYGQ VLYTDKTYAM GHLIQRKKVH VFGDELSLVT 


LFRCIQNMPE 


101 TLPNNS CYS A GIAKLEEGDE LQLAIPRENA QISLDGDVTF 
Hff— : — : — 


FGAXjKLL 


paniai amino acid sequence ot a human TL5 (SEQ ID NO: 4). — 1 



In .h^eSrr t h e in „r ti0 ?-' Ur,h ? r r6 ' a,eS *° P o| y nucleotides that hybridize ,o ,he herein above^escribed sequences 

occur only if there is a, >eas" 80%, Lnd pr fe ^ ™ ".^ f^f 'f™ T^TT'™," ^ W™**™ wi " 
preferably 97-99% identify between the sequences ' * ' eaSt 95% ' ^ 6Ven more 
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. wi " comprise at least 15 nucleotides. PreferabRch probes will have at 
rfucSes a * ,eaS ' 50 nUC,e0 "' deS - PartiCU,arly Pr6,erred P '° bes Wi " fetl'n 30 ano . £ 

s D eci n e rnrr, b h° a dl r n1, 10 ° b,ain 3 P ° ,ynUcleotide encodin 9 TL5 polypeptide, including homologs and orthologs from 
SETJS « k . r\ C ° mpr,S6 t the S,eps °' screeni "9 an appropriate library under stingant hybridization con- 

Solatia 2 tenet cDNAa d ^ ' he , SEQ '° 1 °' * ^ that ° f SEQ ID NO: 3 >- -"d 

isolating full-length cDNA and genomic clones containing said polynucleotide sequence. Such hybridization techniques 

"elude a nudeSrr ^ * ^ ™ U " ^ ^ TL5 P^-.eo.ides of .he present invention Ze 
include a nucleotide sequence comprising a nucleotide sequence that hybridize under stringent condition to a nucle- 

oZlZ*™ I" 9 S ,l Q ID 1 ° f 3 ' ra9men ' (inC ' Udin 9 ,hat 01 SEQ 10 i A«so inc ^ de^with T 5 

Polype's are polypept.de comprising amino acid sequence encoded by nucleotide sequence obtained by the above 

22!!^S■ B ^^* , ^ h V bridizati °" -^itions are as defined above or, attentively, condiS 2 , over 
mght^cubation at 42 C in a solution comprising: 50% formamide, 5xSSC (150mM NaCI, 15mM trisodium ci.ra e) 50 

salmon sperm DNA, followed by washing the filters in 0.1 x SSC at about 65°C 

tar J, h fn r P H lynUC ' 60ti ^ S ^ P °'y pep,ides °' the P resent may be employed as research reagents and ma- 

terials for discovery of treatments and diagnostics to animal and human disease. 

Vectors, Host Cells, Expression 

The present invention also relates to vectors which comprise a polynucleotide or polynucleotides of the present 

tides cf the invent on by recombinant techniques. Cell-free translation systems can also be employed to produce such 
proteins using RNAs dewed from the DNA constructs of the present invention 

there F of7o7^ 

methods dMrrih H T!Tf * ,nVen,, ° a lntroduc,ion ° f Polynucleotides into host cells can be effected by 

SSv^f - m8ny S ' andard laborator y manuals . such as Davis et al., BASIC METHODS IN MOLECULAR 
HertatTJ T ] Sa TT° k 61 a '" MOLECULA " CLONING: A LABORATORY MANUAL, 2nd Ed S.Sng 
mtS, laboratory Press. Cold Spring Harbor, N.Y. (1989) such as calcium phosphate trans ection DEAE-dextran 
ZrtnlT T T r • tranSVeC,ion ' ^ioroinjection, cationic lipid-mediated transection. elec^T*to f*MJ!S 
scrape loading, ballistic introduction or infection. irensaucnon, 

S/ ra ?Z! Sen,at ^ Q eX T P ' eS ? appropria,e hosts include bacterial cells, such as streptococci, staphylococci E coll 
Streptomyces and Baallus subWis cells; fungal cells, such as yeast cells and Aspergillus cells- insect cells such as 

me^;^ 

and MeZl7^Z7T n Sy f™ ^ ^ SU ° h SyStemS inC,Ude ' amongothers, chromosomal, episomal 
Teas eo fnZ? , * ' r ° " . ^ baC ' eria ' P ' aSmidS ' tr0m bacteriophage, from transposes, from 

yeas ep.somes, from insertion elements, from yeast chromosomal elements, from viruses such as baculovirusT 

es 'and vZrs T Z f ^ VirUSSS ' aden0Virus ^ ™ P« pseudorabies viruses ano «us 

et^l h I' 0 "" COmb,na,,ons there °'- such as those derived from plasmid and bacteriophage gene.tc 

Js TZn'Z 85 C ° Sm t Pha 9 emids The e *P rass ion systems may contain control regions that regulate as weS 
as engender expression. Generally any system or vector suitable to maintain, propagate or express polnucleotides 
In Tl° 3 PO,ypep " de in . 3 host ma * be used - Tha appropriate nucleotide sequence may be insartad Tin c a eSS 

TJToTe^r^ 

These signals may be endogenous to the polypeptide or they may be heterologous signals 

be o mHn l P ?^ PeP !, ide !° J?" eXpreSsed ,or use in screening assays, generally, it is preferred that the polypeptide 
be produced at the surface of the cell. In this event, the cells may be harvested prior to use in the screening assay If 
TLS polypeptide is secreted into the medium, the medium can be recovered in order to recoverand pudfy th S 
trie; if produced mtracellularly, the cells must firs, be lysed before the polypeptide is recovered TL po Zpeo tides can 

2 2 r T an '° n ° r Ca "° n eXChan9e chromat °9 ra Phy, Phosphocellulose chromatography, hydro- 

phob« in aract.cn .chromatography, affinity chromatography, hydroxylapatite chromatography and lectin chroma.oq a- 

rlZ^ZTlTe **" C ^°^ is empl ^ d P-^atU Well knoJL 

at and'or r fica L P ' re9en6rat6 ^ C ° n, ° rma,i ° n Wh6n ' he P ° lypep,idS is dena ' ured ^ng .so- 
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Diagnostic Assays 

f D rm T o h f iS T! n r nti0n a ' SO re ' a, ! S 10 ,hC USe °' TL5 W"*e60dBS for use as diagnostic reagents. Detection of a mutated 
s 1 TJt- 96ne ^IT^ W ' ,h 3 d ^ s,unc,ion wi " P™ id * * diagnostic tool that can add to or define a d agnosl of 
TLs Zlll SCSP ^ '°r diSeaS6 WhiCh reSU " S ,r ° m under ^P^^ion, over-expression or altered prZ o 
TLS.IndMduals carrying mutations in the TL5 gene may be detected a. the DNA level by a variety of techniques 

or .^™,i f r 1 S 9n0 •" TKi: 0Wainad ,r ° m 3 SUbjeCt ' S C6l,S ' SUCh aS ,rom b,ood ' tissue bfopsy 

POT oTother arn^l fi i 9 TT ^ ^ "» de,eC,i ° n ° f ma * be am P lified somatically by using 

io «2 u° am P |lf ' ca ' lon techniques pr.or to analysis. RNA or cDNA may also be used in similar fashion Deletions 

pI Z, .° d , 9leC 66 by 3 Chan " in SiZ6 °' ,he am P ,l,ied P roducl in comparison to .he noS genotype 

seTu^ ^ PeSlySed 
atures DNA ^'T^ misma,ched du P |e *- "y RNase digestion or by differences in meS^Temper 
fn eels wHh d,fferenCeS a,s ° be de ^<ed ^ alterations in elec.rophoretic mobility ot DNA fragZnts 

n gels^ with or w.thout dena.unng agents, or by direct DNA sequencing. See, e g Myers e/ a/ Science ( 9B^n 

llfs"Z::ZTTT SP6 f ? '° Cati0nS ^ a,S ° be reVeal6d b " nucleasl protect ass^suc a RNase 
f Jo h- 1 T ? 637396 me,h0d ' 566 CO,, ° n e ' a/ - ProoNaUAcadSd USA (1985 85- 4397 4401 

In another embodiment, an array of oligonucleotides probes comprising TL5 nucleotide sequence or fragments thereof 
can be constructed to conduct efficient screening of e.g., genetic mutations. Array technology meth«?SZSl ^ 

- Z^oT^iSZ^ T "T ^ ^ * ^ * in m °' eCU ^ 9 enetics including geTe 

expression, genetic linkage, and genetic variability. (See for example: M.Chee el a/.. Science, Vol 274, pp 610^13 

matio^nSff * ' W dia 9 nosin 9 ° r determining a susceptibility to chronic and acute inflam- 

21 v« h h " SeptlCe T ,a ' au,0lmmu ne diseases (e.g.. inflammatory bowel disease, psoriasis), transplant eiecZ 
•s Bonl d i« eaS6 ' ', nfeCti ° n ' Str ° ke ' iSChemia ' 3CU,e reSpira,or y disease syn*om;^eetenS eSC™ 

ruSr^ 

o ^aZIZT^T^XI AIDS ' 'n 3568 ' CanC6r (e 9 - '^P^proliferative disorders), atherosderos s 
an -hi .? I " dia 9nosed by methods comprising determining from a sample derived from a subiec 

« SZSSSS^.^T^ leVe, < ° f PO,yPePUde " TL5 mRN ' D — d " increas res lon 

2c a ™o e amp e PCR RT PCr'rm- ^ 7"?°*^" ^ ** ' rt ,0r <he « uantta,ton ° f P^otides. 
Whn a ,T , .-^h T k ' RT - PCR ' RNase Protection. Northern blotting and other hybridization methods Assav 

o art iIur a S r ,l a h 0ther aS r C1 ' P , reSent inVen,i ° n rela,6S '° a dia 9onostic kit tor a disease or suspectability to a disease 
partcularly chrome and acute .nflammation, arthritis, septicemia, autoimmune diseases (e g inflammX bowel 1 

ZL P T S) ' a h nSP ' ant rej6C,i0n ' 9ra,t VS - h ° St diSSase ' in,ec,ion ' strok *. ^hernia, acute T^oX^Z- 

S a 8 lulS^ °< SEQ ' D - 1 ■ « thereof; 

S - TL5 1 P .° l ^ P ! P " de -; pre,erab| y the Polypeptide of SEQ ID NO: 2, or a fragment thereof or 
(d) an antibody to a TL5 polypeptide, preferably to the polypeptide of SEQ ID NO: 2. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial component. 
50 Chromosome Assays 

is speaS ta l roe e . e S d e ?o e nH eS °Tl T** T™ 1 '™ ^ Mi ° 1 °< chro ™some Went Nation. The sequence 
If 2 f ^ 9 u " hybndl2e W ' th 3 particular loca,ion on an individ ^l ""man chromosome The maoDino 

ss 1T ( 7™ S T enCeS ,0 Chf ° mOSOmes accordi "9 to ^ P^sen, invention is an important firs, step n^orrelatSose 
sequences w, h gene associated disease. Once a sequence has been mapped to a precise chromosoma Sion Te 
physical posrt-on of the sequence on the chromosome can be correlated wKh genetic map dat ^ Such da fare tound 

S ISSi? Th C e^ U e S ,atL Me h nde b li r '^^^ ^ (M °" *" ,hrOU9h ^hn's Ho^ k!ns UntlTy W ch 
Medical Ubrary). The relationship between genes and diseases that have been mapped to the same chromosomal 



40 
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The gene for TL5 was localized to chromosome 1 3 
Antibodies 



niqus. ,h. h™ B-oe„ M>rtdo™ ,.oh„i q u, <Ko i6 o, « a, , E^ZT"' 



Vaccines 



proliferative diso der r^^Tt^h^H : '""^ ^ BOne diSeaSeS ' CanCer <•*■ 



experimentation 
Screening Assays 
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!onnL a , 9 ° niStS , fr0m '. t0r eXamP ' e ' cells ^ free Preparations, chemical libraries, and naturWduct mixtures The*e 

2 ZllZTZT b r ,Ural SUbSUa,eS ' ,i9andS ' r6Cep,0rS ' B,C - 35 ,he case ™y>°- of he X pSe o 
SST, S ! rUC,Ural ,° r ,unc,ional ™ eti « ^ the povpeptide of the present invention. See 
oongan er a/.. Current Protocols in Immunology 1 (2):Chapter 5 (1 991 ) 

si ro,I L tn«nI yPeP,ideS T ' e * P ° n5 ' b,e ,or man V biolo 9 ical '^tions. including many pathologies. Accordingly it is de- 
Tt>1 ° I C °7° Unds and dru 9 s which sti ™'*<e TL5 poVpeptide on the one hand and whfch can inhibit the f unctbn 

1 S P 0t ^ hand ' n 9enera1, ag ° niStS afe 6mpl °y ed ,or ^'^c and prophylactic purposes for 

such condrtuns as chrome and acute inflammation, arthritis, septicemia, autoimmune diseases itSS! 
bowel disease, psonas.s). transplant rejection, graft vs. host disease, infection, stroke ischemia acute Sa o^ 

t^^Z^T- ^ T" A,DS> B ° ne diS93SeS ' CanCSr ^^^dELESS 
fo suT^r T A "' a 9on-sts may be employed for a variety of therapeutic and prophylactic purposes 

bowet l»« n 88 ,° nlC 8CU,e inflammati °^ iritis, septicemia, autoimmune diseases <e g S« 

TJtl ' PS ° r,aS,S) ' ,ranSP ' ant rei6C,i0a 9raf1 vs - host disease ' infocticn, stroke, ischemia acute eTcTraZ 

tszzszxz^ inju " a,ds ' Bone — (e - ^— - ksrns 

resoL^teT^^^^ "** ^ a PP ro P ria,e which express the TL5 po.ypep.ide or 

respond to TL5 polypept.de of the present invention. Such cells include cells from mammals yeast DroslohVa or E 

1LS ££22 6XP r S ^ P ° lyPeP,ide ( ° r Ce " membra " e con,aini "9 < he «P~d polypeptide^, Ssfond fo 

3^.^^^^" COntaC,ed Wi ' h tHe Candid3te COmpOU " ds is C -P arad ^ *• — cells 
The assays may simply test binding of a candidate compound wherein adherence to the cells bearina the TLB 
Sn^SSSr^ ? ? !f direC " y ° f indir6C,ly asS0cia,ed with the candTdate^om 3 or in an 

Alternatively. ' L5 may be expressed as a soluble protein, including versions which fuse all or Dart of Ti s with . 
convenient partner peptide for which detection reagents are available, eg TLS-IgG fustons and used in a lohd Ts ate 

mal , . ■ . L r cen assoc 'aied levels of TL5 protein using monoclone and polyclonal antibodies bv stand* rH 

Sr S ?caLd n :iaoni e s, ar1 ' "7 " * ^ *° diSC0Ver Which ™* inhib « « enhance ££3S£E£ 

false .called antagonist or agon.st, respectively) from suitably manipulated cells or tissues 

bind^no e .Jnhn P n n , may ^ "V" t0 m6mbrane bo ^d or soluble receptors, if any through standard receptor 

T^XtsTLZlT 6 V- Th6Se inC ' Ude ' bL " n0t ,imi ' ed '°' ,i9and bindin ° and cfosslinking assays ? 
nltil 7 ^beled w.th a radioacUve .sotope (e.g., 1251), chemically modified (e.g.. biotinylated) or fused to a 

ExamS Z Jtl^rT* , ?! ' COnduc,in 9 scree ™S assays are well understood in the art. 
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of TL5 polypeptides, which comprises 

(a) a TL5 polypeptide, preferably that of SEQ ID NO:2; 

(b) a recombinant cell expressing a TL5 polypeptide,' preferably that of SEQ ID N02' 
S 3 ?u ™ embrane ^P^ssing a TL5 polypeptide; preferably that of SEQ ID NO* 2' or 
(a) antibody to a TL5 DolvDeotide nrpter^hiv thai ^ ccn m m^. « 



i - K^'yF c H uu «, piKieraDiy mat < 

(d) antibody to a TL5 polypeptide, preferably that of SEQ ID NO: 2. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial component. 
' Prophylactic and Therapeutic Methods 

se olTm?JTl° n pr0Vide j sme,hods of trea,in 9 ^normal conditions such as, chronic and acute inflammation arthritis 

pr-or the relevant oligomers can be SS^JtST^' } ^ 0 " 9 ° merSCan be ^ministered 

also avalllTn™ 7™' T di ' i0nS rSla,ed 10 30 under - e *P^sion of TL5 and its activity, several approaches are 
Shac ^LTs^^ZsZ^^ Vr? eCt 3 ^ective amount Z ^ ound 

amount o, TL5 po.ypeptides in combination ^ \ ^IT^S^^ " '° 3 
Formulation and Administration 
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Example 1 
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Annex to the description 

SEQUENCE LISTING 

(1) GENERAL INFORMATION 
(i) APPLICANT: SmithKline Beecham Corporation 

(ii) TITLE OF THE INVENTION: A TNF homologue, TL5 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SmithKline Beecham, Corporate Intellectual 
Property 

(B) STREET: Two New Horizons Court 

(C) CITY: Brentford 

(D) STATE: Middlesex 

(E) COUNTRY: United Kingdom 

( F) ZIP: TW8 SEP 



(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER : TO BE ASSIGNED 

(B) FILING DATE: 03-DEC-1997 

(C) CLASSIFICATION: UNKNOWN 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 60/041,797 

(B) FILING DATE: D2-APR-1997 

(viii) ATTORNEY / AGENT INFORMATION: 

(A) NAME: CONNELL, Anthony Christopher 

(B) REGISTRATION NUMBER : 563 0 

(C) REFERENCE / DOCKET NUMBER: GH50016 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: +4 4 12 7 9G4 4395 
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(B) TELEFAX: +44 181 975 6294 

(C) TELEX: 

5 

(2) INFORMATION FOR SEQ ID NO:l: 

T0 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1093 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 
75 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 ; 



25 



30 



35 



40 



45 



CACGAGAAAA 


TTCAGGATAA 


CTCTCCTGAG 


GGGTGAGCCA AGCCCTGCCA 


TGTAGTGCAC 


60 


GCAGGACATC 


AACAAACACA 


GATAACAGGA 


AATGATCCAT TCCCTGTGGT 


CACTTATTCT 


120 


AAAGGCCCCA 


ACCTTCAAAG 


TTCAAGTAGT 


GATATGGATG ACTCCACAGA 


AAGGG AG GAG 


180 


TCACGCCTTA 


CTTCTTGCCT 


TAAGAAAAGA 


GAAGAAATGA AACTGAAGGA 


GTGTGTTTCC 


240 


ATCCTCCCAC 


GGAAGGAAAG 


CCCCTCTGTC 


CGATCCTCCA AAGACGGAAA 


GCTGCTGGCT 


300 


GCAACCTTGC 


TGCTGGCACT 


GCTGTCTTGC 


TGCCTCACGG TGGTGTCTTT 


CTACCAGGTG 


360 


GCCGCCCTGC 


AAGGGG AC C T 


GGCCAGCCTC 


CGGGCAGAGC TGCAGGGCCA 


CCACGCGGAG 


420 


AAGCTGCCAG 


CAGGAGCAGG 


AGCCCCCAAG 


GCCGGCCTGG AGGAAGCTCC 


AGCTGTCACC 


480 


GCGGG AC TG A 


AAATCTTTGA 


ACCACCAGCT 


CCAGGAGAAG GCAACTCCAG 


TCAGAACAGC 


540 


AGAAATAAGC 


GTGCCGTTCA 


GGGTC CAGAA 


GAAACAGTCA CTCAAGACTG 


CTTGCAACTG 


600 


ATTGCAGACA 


GTGAAACACC 


AACTATACAA 


AAAGGATCTT ACACATTTGT 


TCCATGGCTT 


660 


CTCAGCTTTA 


AAAGGGGAAG 


TGCCCTAGAA 


GAAAAAGAGA ATAAAATATT 


GGTCAAAGAA 


720 


ACTGGTTACT 


TTTTTATATA 


TGGTCAGGTT 


TTATATACTG ATAAGACCTA 


CGC CATGGGA 


780 


CATCTAATTC 


AGAGGAAGAA GGTCCATGTC TTTGGGGATG AATTGAGTCT 


GGTGACTTTG 


840 


TTTCGATGTA 


TTCAAAATAT 


G C CTG AAAC A 


CTAC C C AATA ATTCCTGCTA 


TTCAGCTGGC 


900 


ATTGCAAAAC 


TGGAAGAAGG 


AGATGAACTC 


CAACTTGCAA TACCAAGAGA 


AAATGCACAA 


960 


ATATCACTGG ATGGAGATGT 


CACATTTTTT 


GGTGCATTGA AACTGCTGTG 


ACCTACTTAC 


1020 


ACCATGTCTG 


TAGCTATTTT 


CCTCCCTTTC 


TCTGTACCTC TAAGAAGAAA 


GAATCTAACT 


1080 


G AAAATAC C A AAA 








1093 



(2) INFORMATION FOR SEQ ID NO : 2 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 285 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Met Asp Asp Ser Thr Glu Arg Glu Gin Ser Arg Leu Thr Ser Cys Leu 

5 10 15 

Lys Lys Arg Glu Glu Met Lys Leu Lys Glu Cys Val Ser He Leu Pro 

20 2S 3 0 

Arg Lys Glu Ser Pro Ser Val Arg Ser Ser Lys Asp Gly Lys Leu Leu 

35 40 45 

Ala Ala Thr Leu Leu Leu Ala Leu Leu Ser Cys Cys Leu Thr Val Val 

50 55 60 

Ser Phe Tyr Gin Val Ala Ala Leu Gin Gly Asp Leu Ala Ser Leu Arg 
65 70 75 

Ala Glu Leu Gin Gly His His Ala Glu Lys Leu Pro Ala Gly Ala Gly 

85 9° 95 

Ala Pro Lys Ala Gly Leu Glu Glu Ala Pro Ala val Thr Ala Gly Leu 

100 105 110 

Lys He Phe Glu Pro Pro Ala Pro Gly Glu Gly Asn Ser Ser Gin Asn 

US 120 125 

Ser Arg Asn Lys Arg Ala Val Gin Gly Pro Glu Glu Thr Val Thr Gin 

130 135 i 40 

Asp Cys Leu Gin Leu lie Ala Asp Ser Glu Thr Pro Thr He Gin Lys 
145 150 155 i 60 

Gly Ser Tyr Thr Phe Val Pro Trp Leu Leu Ser Phe Lys Arg Gly Ser 

l 65 170 175 

Ala Leu Glu Glu Lys Glu Asn Lys He Leu Val Lys Glu Thr Gly Tyr 

180 las i9o 

Phe Phe lie Tyr Gly Gin Val Leu Tyr Thr Asp Lys Thr Tyr Ala Met 

195 200 205 

Gly His Leu He Gin Arg Lys Lys Val His Val Phe Gly Asp Glu Leu 

310 215 2 2o 

Ser Leu Val Thr Leu Phe Arg Cys He Gin Aen Met Pro Glu Thr Leu 

225 230 ->->c 

235 240 

Pro Asn Asn Ser Cys Tyr Ser Ala Gly He Ala Lys Leu Glu Glu Gly 

245 250 255 

Asp Glu Leu Gin Leu Ala He Pro Arg Glu Asn Ala Gin He Ser Leu 

260 2S5 270 

Asp Gly Asp Val Thr Phe Phe Gly Ala Leu Lys Leu Leu 
275 280 285 

(2) INFORMATION FOR SEQ ID NO : 3 : 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 53 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 



GGGAGAAGGC AACTCCAGTC AGAACAGCAG AAATAAGCGT GCCGTTCAGG GTCCAGAAGA 
AACAGGATCT TACGAGACAT TTGTTCCATG GCTTCTCAGC TTTAAAAGGG GAAGTGCCCT 
AGAAGAAAAA GAGAATAAAA TATTGGTCAA AGAAACTGGT TACTTTTTTA TATATGGTCA 
GG TTTT ATAT ACTGATAAGA CCTACGCCAT GGGACATCTA ATTCAGAGGA AGAAGGTCCA 
TGTCTTTGGG GATGAATTGA GTCTGGTGAC TTTGTTTCGA TGTATTCAAA ATATGCCTGA 
AACACTACCC AATAATTCCT GCTATTCAGC TGG CATTGCA AAACTGGAAG AAGGAGATGA 
ACTCCAACTT G CAATAC CAA GAGAAAATG C ACAAATATCA CTGGATGGAG ATGTCACATT 
TTTTGGTGCA TTGAAACTGC TGTGACCTAC TTACACCATG TCTGTAGCTA TTTTCCTCCC 
TTTCTCTGTA CCTCTAAGAA GAAAGAATCT AACTGAAAAT ACCAAAAAAA 



(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

Gly Glu Gly Asn Ser Ser Gin Asn Ser Arg Asn Lys Arg Ala Val Gin 

Gly Pro Glu Glu Thr Gly Ser Tyr Glu Thr Phe Val Pro Trp Leu Leu 

20 25 
Ser Phe Lys Arg Gly Ser Ala Leu Glu Glu Lys Glu Asn Lys He Leu 



35 40 



Val Lys Glu Thr Gly Tyr Phe Phe He Tyr Gly Gin vll Leu Tyr Thr 
SO 55 



Asp Lys Thr Tyr Ala Met Gly His Leu He Gin Arg Lys Lys Val His 
65 70 



75 80 
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VI Phe « y ». P « u t . u s „ le „ val ^ Lm ^ ^ ^ ^ 
A.» H.t P r „ ^ Thr Leu pro A „ ~ ^ ^ ^ ^ o « ^ 
». ». £ „. G1 „ My Jsp „. £ 01n ^ ^ na ™ ^ ^ 

«- «. n. _ ,» *. p 3" flsp w rar ™ Gly ^ ^ 



Ijys Leu Leu 
145 



Claims 



so 



55 



to said isolated polynucleotide. P^Pept'de of SEQ ID NO:2; or a nucleotide sequence complementary 

« 2 ' ?N5?^i ^^-{25— — - - ~»~m s . w .„„ COTla ,. a ,„ SEO 

» 4. Th. ptfynuetoau, „, ^ 3 „„*„ „ ot SEQ ID NO: 1 

S. The polynucleolide oi claim 1 whfch Is DNA or UNA. 

SEQ , D NO;2 when said expression system is P ZZl T£££ ^ "* * - P< * P * kto °' 

7. A host cell comprising the expression system of claim 6. 

produces a TL5 polypeptide. ,hat the hoSt cel1 ' under appropriate culture conditions 

m s iSffisssraiS" — " ■ — — *— » »» -no « « quonco 

It. T„. polypeptide of ol.eo , 0 Weoh compiles, amlno ada ^„ o , SEQ |0 ^ 
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